Introduction
India is house to 15% (540 million) world cattle population (Singh, 2003) and 16% of human population to be sustained and progressed on 2% of total geographical areas.
Throughout the last decade, the dairy industry in the country has exposed impressive growth and now India is the largest producer of milk. Singh, (2003) reported that current availability of green/dry fodder is estimated at 390 and 443 million tones, respectively. Owing to feed/fodder shortages which lean to be even more severe during natural calamities, efforts to boost livestock productivity are constrained. In view of the precedence for food grains, oilseeds and pulses, there is a little scale for escalating the area under fodder cultivation. Therefore, augment in the productivity of available forage resources per unit land area and time is necessitated.
Cowpea [Vigna unguiculata (L) . Walp] is one of the most important legume forage crops. According to USDA food database, it has the highest percentage of calories from protein among vegetarian foods. In different countries, it is esteemed for its varied uses as food, green manure, nitrogen fixing (through root nodules) etc. As a forage crop, it is drought/shade tolerant, quick growing, high yielding, with substantially rich biomass production, grows well with associated crops. For fodder production, it is mainly grown as mixed/inter crop with cereals. Nevertheless, in forage legumes, quality seed production and availability is lacking.
Cowpea in Arunachal Pradesh is one of the important kharif forage legumes. The cultivation package accessible for its seed production is nearly lacking. Keeping this locale in view, the present research was intended with the following objectives.
1.
To determine the optimum time of sowing, spacing and seed rate for higher seed production of fodder cowpea.
2.
To study the quality parameters of seed and haulm.
Impact Of Time Of Sowing, Spacing And Seed Rate On Potential Seed Production And Fodder

II.
Material And Methods 
Experimental Details
Treatments: 18 treatment combinations consisting of three times of sowing, two spacing and three seed rates were undertaken. The details of treatment are: A) Main plot-sowing time : June second fortnight; July first fortnight; July second fortnight B) Sub plot -Row spacing : 30 cm; 45 cm C) Sub-sub plot -seed rate : 20 kg ha -1 ; 25 kg ha -1 ; 30 kg ha -1 With three replications, the experiment was laid out in split -split plot design. The plot size was of Gross: 4.5 m x 4.0 m & Net: 3.6 m x 3.4 m.
During 1988, Genotype "Swad" (DFC-1) was released. With profuse branching, broad leaves and leafier, Plant grows to a height of 85 cm, bushy & compact. With maturity range of 85 days from seed to seed, it falls under medium maturity group. Seeds are generally dark brown and bold.
The statistics obtained by various observations were subjected to Fisher's method of analysis of variance and analysis of data as given by Gomez and Gomez (1984) .
III. Results & Discussion
The results obtained from the field experiment conducted at Directorate of Animal Husb. & Vety. Govt. of Arunachal Pradesh, Nirjuli, during kharif 2011 to study the "impact of time of sowing, spacing and seed rate on potential seed production and fodder quality of cowpea" are discussed.
Effect of Time of Sowing Growth and yield
Significantly, delayed sowing reduced the yield of seed, haulm and haulm dry matter. Table 9 ), number of pods (11.0 plant -1 , Table 10 ), number of seeds (11.0 pod -1 , Table 10 ) and 1000 seed weight (100.0 g, Table 10 ). Table 10 . Number of pods per plant, number of seeds per pod and 1000 seed weight of cowpea as influenced by time of sowing, spacing and seed rate at harvest.
Time of sowing
Seed rate kg ha -1 Number of pods (plant -1 ) Number of seeds (pod -1 ) 1000 seed weight (g) Row spacing S1 (30 cm) S2 (45 cm) Mean S1 (30 cm) S2 (45 cm) Mean S1 (30 cm) S2 (45 cm The photosynthetic area and activity of the crop leading to better growth and yield components contributing to more seed yield might have been increased by significantly higher number of leaves, leaf area and LAI In early sowing.
In delayed sowing viz., second fortnight of July (D 3 ), due to the significantly lowest growth and yield components, especially leaf area and leaf area index, which might have affected the photosynthesis and intern the yield, significantly least seed yield (517 kg ha -1 , Table 1 ), haulm yield (3699 kg ha -1 , Table 2 ) and harvest index (0.24, Table 2 ) recorded.
Proximate Composition (quality) Seed
The contents of seed quality parameters were not affected significantly, irrespective of time of sowing. On the other hand, the crude protein content ranged from 21.97 to 22.92 per cent.
Mainly due to significantly higher seed dry matter yield recorded with D 1 compared to D 2 and D 3, the yield of all the seed quality parameters were significantly higher in June second fortnight sowing (D 1 ) compared to D 2 and D 3. Due to significantly lowest seed dry matter yield, the significantly lowest yield of all the quality parameters recorded in D 3 .
Haulm
Time of sowing did not significantly influence the content and yield of all the quality parameters. Mainly due to the on par haulm dry matter yield recorded for time of sowing, the non-significant yield of quality parameters were recorded.
Seed Quality
signifying that seed quality is not affected by time of sowing, time of sowing did not significantly influence the seed quality parameters namely germination percentage (87.6 to 89.0%), field emergence, root length, shoot length, total seedling length (32.4 cm to 34.3 cm) and seedling vigour index (3043.7 to 3264.4).
For germination percentage in Pea, these result are in concord with Hari and Gill (1981) .
Effect Of Spacing Growth and yield
Compared to wider row spacing of 45 cm, the closer row spacing of 30 cm produced significantly higher seed yield (741 kg ha -1 ) and haulm yield (4196 kg ha -1 ), which accounted 9 per cent and 5 per cent higher, respectively (Table 1, 2) .
Mainly due to significantly higher performance of all the growth and yield components, there was increase in seed and haulm yield with 30 cm row spacing compared to 45 cm.
In closer spacing, compared to wider spacing, these findings are in consistency with Mc Ewen (1973) in field bean, Dwivedi et al. (1994) , Singh and Tripathi (1994) Significantly higher number of leaves, leaf area and leaf area index which might have increased the photosynthetic area and activity of the crop leading to better growth and yield components contributing to more seed yield recorded in row spacing of 30 cm.
Due to the significantly lowest growth and yield components, significantly least seed yield (668 kg ha -1 ) and haulm yield (3914 kg ha -1 ) were recorded with 45 cm row spacing.
Proximate composition (quality) Seed
These outcomes are in agreement with Rajesh et al. (1998) . Row spacing did not significantly influence the content and yield of all the quality parameters. Mainly due to the on par seed dry matter yield recorded for row spacing, the non-significant yield of quality parameters was recorded. On the other hand, crude protein content ranged from 22.52 to 22.58 per cent.
Haulm
Row spacing did not significantly influence the content and yield of all the quality parameters. Mainly due to the on par haulm dry matter yield recorded for row spacing, the non-significant yield of quality parameters were recorded.
Seed quality
Suggesting that seed quality is not affected by spacing, row spacing did not significantly influence the seed quality parameters namely germination percentage (87.5 to 88.0 %), field emergence, root length, shoot length, total seedling length (33.0 cm to 33.86cm) and seedling vigour index (3109.6 to 3192.8).
Effect of Seed Rate Growth and yield
The yield, growth and yield components were not influence significantly by Seed rate. However, the higher seed yield (739 kg ha -1 ) and haulm yield (4118 kg ha -1 ) were recorded with 25 kg ha -1 and 20 kg ha -1 seed rate, respectively. Due to the on par growth and yield components, the on par yield recorded with seed rate.
Proximate Composition (Quality) Se e d
These findings are in consistency with Santiesteban et al. (2002) . The content and yield of seed quality parameters were not influenced significantly irrespective of the seed rates. On the other hand, the crude protein content ranged from 22.16 per cent to 22.87 per cent. Mainly due to the on par seed dry matter yield recorded for seed rates, non-significant yield of quality parameters were recorded.
Haulm
Mainly due to the on par haulm dry matter yield, seed rate did not influence significantly the content and yield of quality parameters in haulm.
Seed quality
Seed rate did not affect significantly the seed quality parameters viz., germination percentage (88.2 to 88.3%), field emergence, root length, and shoot length, total seedling length (32.8 cm to 33.8 cm) and seedling vigour index (3104.0 to 3185.2).
IV. Conclusion
With 30 cm row spacing at 30 kg ha -1 seed rate, fodder cowpea sown in June second fortnight results in significantly higher seed yield (1054 kg ha -1 ) and haulm yield (4968 kg ha -1 ).
